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PURPOSE: To eliminate staining to a lachrymal liquid and to improve 
oxygen permeability and mechanical strength by forming a copolymer 
consisting of acrylic fluoroalkyi ester, unsatd. carboxylic alkyi ester, etc.. 
to a lens. 

CONSTITUTION: The copolymer is obtd. from (a) the acrylate expressed q ^ = G:'jJ 

by the formula I [where R1 is (CH2)l-CmFnHk; 1 is 1, 2; m is 3W8; n is >6; :r 

p is integer], (b) the methacrylate expressed by the formula II [where R2 9 fi^v 

is (CH2)w- CxFyHz; w is 1, 2; x is 1 W10, y is >3; z is integer], (c) unsatd 

carboxylic (fluoro)alkyl ester, (d) acrylic lower (fluoro)alkyl ester of 

1W3C, (e) methacrylic alkyI ester, and (f) crosslinkable monomer 

(ethylene glycol, etc.). Since this copolymer is formed to the non- r^^p iii 

hydrous soft contact lens, the lens does not clog even after long-term 

wearing and has the high oxygen permeability so that the metabolic ^^^-M^'^ 
trouble in the cornea structure is obviated. ^y-:^.n^-^i^-r^^-^r^^ 
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C H«= C H 
I 

C O O R t 

iC4»> Ritt. SC: (c H«>i- c.f,Hp (cc -c. 

I U \ ttiU2<OUH. ina3 8 (OtStt. nit 
6t<±<Ol5a, p U 0 J£<i:<OttttT « 0, n 

-«3C < I I > 

C H2= C C H s 

1 

C O O R a 

wttldffett2. X Ut 1 1 O Offlk. ytit 
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>tt7vt.;rDryp + /ux;i^/i.*>ft»tfn&^ft 

-3 (0 7 i; ;l.K{R«7;i'4/tx;^-7^yl.* y 7t 
a 7 AiSiifi^^^V. ^CD£KSe&i^l--3<D 

7^ •;/uttiStft7A;ra7/P'^/i/x>C7yi'^«fci/ 
*n«7iry;i.ttx:;tv^/i.t^^i8urnfeii>3tt<fc 

(I o •c^*n«xy<^«;ii'«x:?tTr/i'4.9- 

ai» iay ifi. r^OA^m^ 7/i^#/i^it^<DfiK«» 
i*i-3©7^y/H»7/i' + /ux:;^^/i.^ y A^Tt 

»;"7-^««tr'5^j!kS3V7 h 

tf«^^d*a2v7K3>^^^ h u>:tAftt^n 
r«r*«, — flsftu:* ^;k3l V 7 ► 3 > ^ h u > 

-*^^>af«^^*ffi2V7 h h 

JKfi^miSttb T»Mr ^ I: :3 > 5^ ^ ► U 

4n«. t^iiW 59-338874^^4® 

Ai$ac43>^^ K U>Xi^«C<DS(««XX^Vt 

it A g c/ ✓ 2 ^ tt X X ^ /w « -r « 

c^tcjt^* S^cD«ci;^cDJ^li«l^^akfflV7F 



> 4^ ^ h U > X tOffl ^ «i a ^ H T ^» 

^tf 3* 8 0 8, 17 9^qfl«l«<CU> 

«C«^*me'»:**^J^^#nfeV7 ra^yi' h 
/U;K>fK7A'4^^x>C7^-^. ^ Jf^*^7 

;u;rDrA*vi^x:;^7*/u*>6jaurnfci8^«t< 

-acoy^^ ';;i'»«iar/u*yi'x:;^^;i*« j;i/7 
3a>r^ i;A^iifir«iK7^;rDrA'4^/i'x;?7*/i'** 

<e) r ^1^4" JUSAtfia^XT. «a>0SKfk^4 
-1 OOy5^i'VA.Rri^4F^I'X;iT?/^0^.20 

^6 ;^ *f 

<f> a8Wtt*fii*0.1-l 0*yl.9iaSp^«C« 

-lasc < I > 



*B1$11P»3, 8 0 8. 17 9 

^»w»»ei:sa««) V 7 h 3 > 5^ ^ h u >7rtt. «i 

fSISIja«'fir 2):;1$^II3S 1 - 466 1 4^ 

^fflsaao V 7hJ>5i^hi'>x«i. p<^/i'^ 
5^ »; b - h *fl!/n b r u « tt«i2tjatt** 
« 1 1> -5 nn a 4 =^ b T 

Utl^raBa 62-1 341 i5^wa»u: 
x:ItFA»33.9— 89*;^Xs 

;i^Kx:;c7ji/4.9-^65'&;i'»« 

C H » « C H 
i 

C O O R I 

3C4»* RiU. 3^:: ( C H 2>^- C .F • H . < ^1 ilT. 
i tt 1 < 2 mttd <^ 8 tiD!K»« n Ut 

8£4±a>3l». p O ISlJbO^ftT « 0« n 
«Jtl/p{i. n-»-pa2m-t-i(DlS!a^u:«^)T 
5S3pn«flac«tt<07^;rp r A* 4^ A.2t, e 

< ^ <> 1 « tr & 
-las^: < f I ) 

C H ts C C H • 
I 

C O O Rs 

Rttt. k: <C H«> --C«FirH« <C C 
w(110&tit2. xttl-^-lOOaftt. yU 
3£tJ:iDffaa> z « O «±©fiftTa& 0. x. y 
«J:r/2tt. y^2s2x'»-IOiaitt^ti:««)T 

^«n«i&8i4Xa>7Ar:ira7/w4'A'2ST««. 
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jiv « is:^^ « a « c t * a 0^ t r « <i 

i: iz Ji *) ±UMit}¥itiiZ'C a ^ c t ^ n,thh^^ 
BPS. :*raJWtt* 

Ca> TC-«iC (I) Tai^n^y^VA'K 
<b) Tia-r»^ (f l> T^^ns^^'i'U 

:t a r A' ^ X 7. ^ A' ^ tj: ^ n tf* ^ j&H ^ 

(e) <0i&«<0'&/l'9&T««^tt^tt«IS^ 

-tt^ ( I > 

C H t = C H 

I 

C 0 0 R i 

^«*>* RlUt, SC: < C H »>£- C.F p Hp <il C -C* 
iUl*fett2 0fif», mtt 3 - 8 <Dtt«- n tt 
6Ja±C0ttft. pttO)s4JbOttttT?« 0^ m. n 

< ^ ^ 2 fit 1? « «• 

< I I ) 
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3 CO r K fRJa 7Airar;^ + ;i'x:^-5^yW3b> 

(e) 7 ^ A^Ui^&ia^t!^ ^tam^niif^^ 

^ i o<D 9 ^ 'nv rnr A^^n^j^^^A^o--^ o 

4^ /UlCO^^Rtt 1 ^ 3 ^ ^ ^ 7 A^m7 A- ^ 
3:^7,^ )\^ a V Ji' ^ o 7 A^ ^ fl^iS^<0&i^lAi^ 

I -^3T?»«r^ liii/tt^/u^for^i' + ^xix^ 

C Ht^' C C H » 

I 

C 0 0 Ra 

SC^". R*tt* (CHa)--C.F,H«<ilir 
wt±l<fctt2. X tt I - 1 O.cOSta* y it 
3£(JiCE>fiR* z Ut O m±tiDSEff[T ft 9. x. y 

--put. ±a-/»K < I > T?«#n«7ir y^i-K 
x;i^A J5S» <a> 2:1^-5) T A. - 

iaatto7-rt^*-rt.S"t»*«. Ri-?3i*n«iflffl« 

(07;i';rt37A'j^vu»3:^Ci7^4i^2$<0fi53Bfia 

3 jfiAT-c tt. ^5'^n«v7^3>5'^ 
( i> aimm*pvmntss,^r ^nm^ ^^^it (2) 



J: T « ffi ^ ia 12 it m «: K S «t W X5 ^ 

^jBtaaofcac. (2) a>^f^<D4S6tu«* 

i;: J: -stX^ifc^i-* ffirc :d fW «c * T V 7 h 

iiSfifiK^ < a > <OR«:«i:b Ttt. 2. 2. 3, 

2. 2. 3. 3. 4, 4, 41 9 V A'^tlT 

^ JV 7 if *) I' — 2. 2, 3, 3, 4, 4, 5, 

2. 3, 3, 4, 4p 5, 5. 5 - cr 
A- > 7 > »^ U 2, 2, 3, 3, 4, 4, 

5. 5, 6, 6, 7, 7- K^*:7^;raAr^ 

yU7^i;u-K 2, 2, 3, 3. 4, 4. 5, 
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5. e, 6» 7. 7, 7 - h ';^:ft:7;^;i•a^r 
^;^7^U^-^* 3. 3, 4, 4, 5» 5. 6, 

6. 7» 7. 8, 8 ^ K^^7/U:rDJri'f'^7' 
^VU-h. 3, 3, 4, 4. 5, 5, 6. 8. 

7. 7. 8, 8» 8 - M;^*7iV*a;r i^-f A 

3, 3; 4, 4, 5, 5, 6, 6, 
7, 7, 8, 8. 9, 9. 10. lO-'^*1^^ 
:^ y A^Tt t/ A'T ^ ^) ^ - 3. 3. 4. 4. 
5. 5, 6, 6, 7, 7, 8, 8, 9, 9, I O. 
10. \ O '^r 9 ^ ^ V ^ a y 7 ^) 

fci^t-p**. cin^^tt. *jsit?*>ifctt2aiaJi 

Ul><>«) t 0 Ttt- 2, 2, 3, 3. 
4, 4, 4 -Ay5'7^3rcrr^^7i' y l^-* ^• 



2, 2, 3, 4. 4, 4 --s*1^:?^^ta7'^J^ 
7iryu-h. 3, 3, 4. 4, S, 5. 6. 6. 
7. 7. 8. 8, 8 - h »;^:fr7VP:tD:t^^f'^ 
J., 3, 3, 4, 4, 5» 5, 6, 6, 
7, 7» 8, 8. 9, 9,10. 1 O, 1 O - 

7^7^*7yu?ra^2/;i'7^^UU — a-r^ 
-;t^^^;i'7fyu->fiti?'&^«^'«^^*^^* 

fiJc»(a)©<5«>«H^«* 33.9-89*/V%. 
ff$l/<Ut35'-80*>U96t?.^S» iSiJ'Ca) 
<0®#)W, 3 3 .9 *Vl.965lcaTtt V 7 h 3 > 4^ * 

oKtt*), -/r89*^»€fil*«4:V7h3> 



Sin4*©7/l'?l-cr7-rt/ + ^i5'5^0> «»ftl® 
7-ra^^»»7;i^4^ ^2£(D»3d. fS n « V 7 h 

iS2«Rie^] 3^yi:^?ttlIt^iSI2^?^tmf^»4»«s:I*3 

JiKfi«» C b t U Xa. 2, 2, 2 

-h»;7A';roxf-7i'y^^'VU--K 2, 2, 
3» 3-^h^7A.:fa7'>Dtr;i'yyi^'^U-K 
2. 2. 3. 3, 3 -'^>^'7;i';rDrDir^^ 

^i^yb-h- 2, 2, 3, 4. 4, 4-'N*lf 
7^^a7f^-rt'^ ^ 'J I' - 2, 2. 3, 3, 
4, 4, 4 -'vr^ 7 A-^nT-^/wy 5 y U- 
2, 2. 3, 3, 4. 4, B. 5 - :r /^r 7 
A.ytU'^y'J'/^ji^^Vl^-h^ 2, 2, 3, 3, 
4. 4. 5. 5. 5 -y-f-7A;rta^>^>^-''l5' 
^VU.— 2, 2. 3, 3, 4i 4,. 5, 6. 
8, 8, 7, 7 - K 5^ A 7 ;l'*a-N7'^^^ ^ 
ijt^.|.^. 2,. 2, 3. 3r 4, 4, 5, 5, 6, 
6, 7, 7. 7 - ^ »J 74.;fa<N7f^/fcy 5^ 



^^MU-h, 3, 3» a, 4, 5. 5, 6, 6, 

7, 7, 8. a h' ^ y A.3t a Jt ^ ^ A* 9 

•iU-h, 3, 3, 4, 4, 5. 5. 6, 6, 7. 
7» 8, 8, S'h*J^^VA^*a7t{^9'A^j(^ 

3. 3. 4. 4, 5, 5, 6. 6. 
7, 7. 8, 8, 9, 9. 10, 10-^,4^^ 
^ ayf i/ A :4 9 i/ V O - 3, 3, 4. 
4. 5. 5p 6, 6, 7, 7, 8, 8, 9, 9, 
10, 10, \ 0 - •^y 9 ^ y :t i/ jt 

2 If l«<»0 ^ Ir TU. 2, 2, 3« 4» 4» 4 - 
"N* If 7 A*3|-D7-^^^ ^ ^ y 2, 2. 

3p 3, 4, 4, 4 - AT 5 7^;ra7'f^yi- y y 

^yU-K* 3, 3, 4, 6, 5, 6, 8. 

7, 7, 8. 8 - K ■t';^! 7 a ;r ^ ^/l/ y 5' 
yu-h. 3. 3, 4, 4, 5, 6, 6, 6, 7, 
7, 8, 8, B-h^}y'i!iy/l^yta;t^9-A'>t9 
^VU^h. 3. 3. 4. 4p 5, 6, 6. 8» 
7, 7, 8, 8« 9, 9» 10. 10. 1 O - 

»*uja>««:«fc i/Ttt, r^yyi-K. jt 9 ^ ^) 
n>BAi(9«u<. 7 ^ «; yi'tttt JLif y ^ ^ 

^J^UJSI^07;W4^SOMft&4^ ] OCD<>(Z> 
A.7«;/P (y5r)riri7U-|»ftir« get 

-be 7 tt o r ;w 4 » *t» * a a « T 
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«w±}s^ b Tee;ur ^ ^ t 3 

*«IWC[>V7 h :3 > 9 9 h U>Xtc*>^t*iilfi 
Xfi^ < b ) A^SiJ^U. 4 .9-- 8 5 

^i?*Lr<ttl9-40*4'«-e*-5* fi25}'<b> 
OSId:dl4.9%A'963KM'^UV7h n^^^' f U 

;t*tV7 Fr?>^^F hb>Xoaag*«JtA<0, 
lll©*«tt:<JUT, isK^ <c) tt^-J) J&l- 

2 o ^yp^fi^'fir r isj»<c)u. V7hi3> 

*^«<D^«tt3--ioeD^o*««F*b<* 
R«:«fcbTtt. 2. 2, 2 - h y 7 >rt';r a - I 
-'hy7^t;rayf^;i.xf^;i.Cy4?) y^^u- 
2, 2. 3, 3-'7^^^7-f^^^a-t-7i 
<y 4^) r y 2, 2, 3, 4, 4, 

4-A4^if7;t;M3r - t "-N + s/yp <xy> rir 

Mb— 2. 3. 4. 5, B. 6-A+lf7/l. 
;fD-2, ^-\f7.iy^)yA07ttJMf')l^'>'^y 
9'}i^<ji9y79'JU-h. 2-fcKa*i/-4, 
4, 5, 5, 6. 7. 7, 7 ^ :t 9 9 y Jl a - 
6-hy7/l'*ayf^^'S7'^;P i j< 9^ T 9 
b-h- 2-tKD + S/-4. 4. S, 5, 6, 
6, 7, 7, e, 9, 9, 9-K^*7^;ra- 
8-hy7Ji';ray^;i.y-^<y5r) r^Vb 
- h «c 4r € «f *f « C t *JT S I^C. 2. 2. 

2-h'jyA.jto^ 1 - > y7;i';rayf^>ux^ 

^y5'^fyb— 2. 2, 3, 4, 4, 4-*^ 

y ji^jt a ^ i~^^i//uM9 9'vi'— hui: 



«o^eiflsr*«(RT — :^ 2 o 5 t V 

7 ^ :3 ^ 5^ U >XO«?fiSJ&«-b*< 0. ffS^Itt 
i; 4/ K * ^ t: ( 2 > 7 ❖ u i: r + ^ ?5 

il 2: t»i .1: 9 # £ U V'* 
CCT. ( c ) j< /^Hftft^tr^^* 

2* 3. 3 - 7^ h -5 7 5r a r a 1^ ^ 7 V u - 
2, 2, 3, 3, 3 -^>9yjl':ta'fa\:C 

d^t20*^96<ftait«t. V7F3>^?irFU 



2-10*A'9STa55^i:*<«FSb<. ifc7i? 

« 1/ 1^. 

j®^ < c > *< y * i; r V vutt 

scori' i;;i.j8iKtEkrA^4/i'X>i'?A'ifcfci/7A' 
flD7;'";A'ttffia7A';l'D7A^ + /»'x:;i^A'*»^ 

±K7 A.»i»»afatt-c. *(0iKSffit6« 1 - 

3<07^' yA.Kffie7^l'4;uxX-^>l^coM<*fMi: 
UTUt^ ;rf'f'A/7;'Mb— X'^;l'7i'';u — 
|'fiJ:t/n-7'aeA-7^VU-h jQtif « 
ctiit*«tr«. « fcJtK7A.:r a 7yu + /i'»*« 
Sa4X'?« •¥a7^Sffct<l->-3C[>7^>i;l'K1S1S 

4: ^91 O V7 h5r>5^4' F U>XU:*»«t4±aa 
Jtt» ( e ) 0-20*/l*%. » 

^*<20*7W96i6fi*«i:»^nSV7h3>^ 

•?b7^vH«. '^♦lftKDi^l/74'yi'e. 
T a 3 A ^ «a ^0) Wtti' * j\^dt>m<Dt/ 

A.x>, 1, 4--^>^l/X>, I. 5-^41f 

t^x>tt^©e; If iA'ttfl:** cos- a, 
v;f U7 ^ >tt«lt*«) ; 1. ^-ynnyt; 
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-hcDc-^ra^^rf > JtftD«5; < y > r 

A^. X 5^ u > y 3 — /u^ 1/ X 1/ > i; 3 - /u 
(ORisiflfejsK^; 2, 2 - e :x < 4 - 7 ^ a ^ 

iK *i X h ^ 7 X :in.> r a/{>; 2^ 2 - X 

Ttt. V 7 h 3 > ^ ^ h u >xoM«aatt*<-t- 
»TJi<, 5 o flt«%*tg ^ ^ t V7 I' 3 > 

(1) ±KB <a) -- Cr) liS^:6^^««mtt1l:«! 

^ir-s^ii, (2> «g2r* c-f> (-> 

r«ilfc*tTfs^. J:J2 (I) a>^t£C^l' TtiC« 

mmufSLmm^siy 9 9 h y^m^tze^i^x^ 
<craH*«fiD. -jttcti jbia ( 2> co^ife«ffli^ 
ttccji«V7 h a > 9 9 h u>:ir©«Ja^ttu:o 



(4-^5'4^va^':/,-Kyxh*i/7xx;t.> r 
k^ay;3-;ui^^»;t/2//i.x-Tr^^5tif<o^« 

r « c fc ^ « 

X u > y 3 - t; X ^ u > i; 3 - 71.. 
1, 3-7'4r>i/;r-il'. 1, a-r9>i/^- 

^m<Di^ jt 9 9 »; » X :l 7^ A Jfe ^ *f ^ C i: T 

« ^. 

* 1/ < tt 1 - 5 *yi/96TaB ( f > (OffJd 

*iO,l ^ /u%^mi; y Y :3 > 9 9 h u>X<0 

ii'j V y a y 9 9 y p>x*<^5<^^«. 

:*:«W<0V7 Y ^ 9 9 V l/>>CC07v«^'& 

±a < 2 ) <o:;^tttt. * r 

^ U T l> T «t> Jt l^^iaia > M 7 ^ + yl/ x :X 

7yu:tarvu + ;i.x;i^yu*»d»«rn«ii!^iai< t 

3.9^95«Vt'%> tfS 1/ < U 4 O ^ 8 5 ^eyl/^. 

— 3<D7^U/ueBtffiia7;b^fr;^x>t-^;i., 7;i';f 
a7^4^;i/«A<®m«-p» ^<3r)iK3R843b«i-3co 
74^ yvi'«^ia7i^5fD7^ + /Ux:Xr^^«i:l/ 
iiC — ( I > Tl3«ti«^<£< 1 ttom 
T. fiS^^CD) fct^a) 0-'4 6%;i.96. 

yi.Rxx^/i' (iUT. fiX^^ (A> irt^-j) 4.9- 
0.1-1 0*;t.96*^^<e«^ft«:es^«5 (SU- 
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« 5^ ( > i> LffiJc 5> ( n > 7 i; ;HK. 7 

4-10 CDiSatt© 7 -w* 3 -;t. tz tnPA « tr « C i: 

^ (C) TW^*nfc^fi&fa;^>^ :^^fiaia 
j!;^iK>lttj»;!k«9« 7.JU ^ Ji^Sit^i^tei^^ 

r;u + ^xxf^/>'«Jt.a74';rarA+/i'a*t» 

« « C 4 U 7 4^ «; 4.K« ^ c 

S 'S ^ & <r7^ 4 U tr'« 

a^m^^^fa* ctx^ JLT.'rn^ it Am ti Jii/y 
t f^ujL jvstm^^Giis^.^ ^ c t ax *> if ^ 
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307^';A'tt«iar/^ + 4/x;^TrA., 7^U3rn 
7;i. 4-rt'»*<iafntt-c. -tottWttw J - 3 <07 
>;^tttR»7yi/5ra7;i' + ^»'Xyl^yu«J;l/t^ 
<a) -CfHiS^nfeite-fiait (I) 
*ne75^';^[8x;^5^x.«. «5>(A><om«: 
mtifxu. j«S2fijc^ <b) -pfM^^.njt ±ia- 
fesccj i>7?«#n«y^!yu;uttxxx^«. 

J3i» ORttrWirOrtt. MKfiK^ (f) "P 

P A^m^^Vi)^. ( 2 ) 7 V /UK t 7 ;u 4^ 

y y ^ y 7 ;u 4 yt' X :^ 7^ ^ J; 7 a 
7il^4'il'tt«<5>tt«e± «ittS4X-?SISS«'^bT 

^*r^j;c^jf5^i^yy>'»7y^^-a7/^ + ypx:;i-r 
cc i«» < ) ii« y 5^ 

A-i^r + tf-fK, 7Vl^yl-rV7'-fajihV;t'>at 

y^pA^x — -yyi^* -N^v-r^-^vratf/tx — ^ 
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